FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FMEA WUMBER: EDFT-05-STED7T.7 CRIGINATOR: JSC FROJECT: DTQ 671
ART NAME: aCME SCREW LOCK DEVICE  LRU PART NUMBER: SELS0178554.403 QUANTITY: 2 _
FPART NUMBER: RO78707-1 LRU PART NAME: BAY 7 5TED INSTALLATION  SYSTEM: EDFT-05
_DRAWING: SEE BN SUBSYSTEM: N/A EFFECTIVITY: 57580
.RITICA

CRITICAL ITEM? YES X XNO

CRITICALITY CATEGORY: 1R/2

NWNODANCY S NS
4 - Pass
Io- N/A
- Pass

FUNCTEON: Twa ACME Screws are used to attach and secure the Battery QRU Simulator
Assembly o the CHIA Interface Plate Assembly for launch and landing, The ACME screw
lbeking device consists of two tangs which engape a toothed gear {when the torquing device is
removed} in order Lo prevent each screw from backing gut.

FAILLRE MODE: Inadvertent release of one locking tang

..'AL‘SE: piece part failure, vibratien, thermal distortion
FAILURE DETECTION: None. Locking tangs are not visible to crew.
REMAINING PATHS: One - remaining locking luny
EFFECT/MISSION PHASE: Launch
CORRECTIVE ACTION: None

-FAILURE EFFECTS
ESDITEM: Ooe failure (tang) - no effect. ACME screvs will remarn lucked.
INTERFACE: Nia
MISSI0N: None for single failure
CREW/YEHICLE: If both locking langs release, screw c¢ould back out during ascent. The

rEMAININg 5crew may nat be ahle to carry the Icad and preven! the Batrery (ORU (330 Ibs) from
ziiming free in the PLR and damaging the vehicle,
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FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FHMEA NUMBER: EDFT-03-3TBD7.7 ORIGINATOR: ISC PROJECT: 1O E7]

DAk WNAMNE: ACME SCREW LOCK DEVICE LEL PART MUMBER: SEDZR13E553-401 QUAMNTITY: 2 .
FaRT NUMBER: ROT&TOT-1 I1REU FPART NAWE: BAY 7 5TBD INSTALLATION SYSTEM: EDFT-05
DREAWING: SEE PN SUBSYSTEM: NfA EFFECTIVITY: T80

HAZARD INFORMATION:
HAZARD: YES _ NO_X

HAZARD ORGANIZATION CODE:

HAZARD NUMBER: N/A

TIME TQ EFFECT: Seconds
TIME TD DETECT: N/A
TIME TO CORRECT: Immediate

HEMARKS:

-RETENTION RATIONALE-
A1l DESIGN: The ACME screw locking device consisls of Iwo tangs whick engage a toathed gezr (when
the terquing device is removed) in order to prevent the screw {rom backing out.  Buth the drive rod and
'neking device are Tabricated from fracture critical material and designed 1o the requiremenis specified in
JRC.33481. "Certification and Avceptance Requirements, Orbital Replacement Unit Simulator and Carrier
assembly Tor the Deiailed Test Objective 671 Fropram”. The drive rod (with toothed gear: is Mabricaled
‘rom CRES 15-F PH material while ihe tang material is Beryliium Cupper, aSTM T134, U'NS C 17204
Lond TDO4 (cond H). Doth screws are required 1o keep the ORU securc to the CHIA duering lasunck. Tang
will see a maximum backaut lorgoe af 288 in-lb transmitied frome the ACME screw.  Xuatic lests showed
tuilure with one tany engaged ot torgue of 141 in-lb  and with tue tangs enpuged ut 202 in.lb.  For the 1
uing eppaped case, the caleolated FS g = 204 and FRyp =1.4% and cthe M5 ¢ =046 a3nd M3y g =(L48 For
e 1 tang etpaged case, the calculated FS v = 102, Tangs sre designed such 1hal they are disengaped when
¢ TLE" gocket s inserted nn 1he boll head.  The tangs will disengage prior 1o the sockel bheing oniarownd
the bult head, therefore the tangs will oot he exposed 1 the load associgied with torguoeing (he baolt,

T TEST:

4 banery ORL without any locking device was subjected 1o flight and qual lesel random vibration tesis to
rieasure ACME screw backowt terque of BR in-lb.  Test-to-Tatlore s&lalic torgue tests were conducted on the
logking device Tor gne wngd twe sprinas enraved cases.  The device meciz e lile reguirements for 2 flights
and shows adeguate margios of safery  {see Rockwel lolernational Siructural Anatvsis Report EPS-S.
i"EAD-2-XX-167 and Engineering Product Document ETD-MTE-C0RE2

ACCED'ATCE:  Functional performed al predelivery acceprance. preinstallution geceptance. and pre posi
cnvircamental test as specified in the Certificalion and Acteprunce Requiremenks,

11 Torgue reguiced to actuate vach ACME screw Incking device verified 1o be hetween 50 - 25 fi-lls
1] Engapement of tanpgs visvally verified by grownd ingpection.

Manred Thermal Vacuptn Teerr Perfarmed as specified in the Cernificatiun and Acceplance Reéquirements

Doncument. ACME screw torque (3035 {1.1b)  funclionally verified at minus 100 deprees Foand 1 x =
Tarr,

g — - -



FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FAIEA NUMBER: EDFT-05-STBD7-7 CRIGINATOR: 18C PROIECT: DTO 671
ART NAME! ACME SCREW LOCKDEVICE L RU PART NUMBER. SED3%)28555-301 QUANTITY: 2
PART KRUMBER: R076707-1 LRU PART NAME: BAY 75TBD INSTALLATION SYSTEM: EDFT-05
DRAWING: SEE P/N SUBSYSTEM: N/A EFFECTIVITY': 515-80
I firht Vi lon Test:
1) FPerformed on the OSCA with both tangs engaged fu the fullowing levels lor a duration af 1 minuote in
cach axis:
X AXTS Y AXIS Z AXIS
0 - 80 HZ +3 dhfoc 20 - 4% H: =10 dbfoct 20 - 35 1z 0.00% gi'Hz
80 - 350 Hex 0.04 g2/H: 45 - &0 Hz (086 ¢2'H: 45 - 70 H:z +12 dbine
J:-2000 Hzr -3 dbfoct 600 . 2000H: -6 dbloet T - AO0 Haz 0.05 g2He
al-2000H: -6 dbluct
6.1 Grms overall 7.7 Grms overall 7.0 Grms gverall

A et was suecessfully perfurmed on the Might baters to Mlight levels to serils thar, with wne tang
enpaged. the ACME Screws would kot hack oot

Praper eyuipment installation in the PLB verified 1o the requitements in EID 10089, SED 30138334 snd b
JEC TPRS,

1 INSPECTION: All screw locking device components are individually verilied to gemerally clean. The
Batlery ORU Assemhly and CHIA !Interface Dlate Arzsembly are to be visoally clean at predelivery
divepiance,

* Test and Quazlily Assurance surveillance 3s required at ull tests and iREpeclions,

. + Discrepancy reports are reguired tu be written on all non-compliznces.

* NDE Inspection: The fraciure critical Jocking tangs gre penetrant inspected per
MIL.STD-6866, Method A, Level 3 with acceptireject crileria per MIL-STD-1907, Grade & after final
Mmachining oMy, The drive rods are ultrasonic inspected per MIL.STD-2133, Class A, except elongated
sirinper type indications not acceptable and are also mag particle inspected per MJL-5TD-1949%. Acceptance
criteria per BMIL-STD-190%, Grade A, alter final machining.

' FAILURE HISTORY: Nyne for this confipuration. ACME screw hacked nut durirg vibiralion testing
ul protorype wmil without any locking device.

Ly GPERATIONAL USE:

I+ Operational Effect: Both baniers OB ACME screws are required 1o be torqued down during
launchilanding. Loose eguipment could impact and dumupe the sglrighy,

1 Crew Action: 11 QORL cannot Ue secured ty the CHIA with two [asteners, Jeilisan QR

Crew Training: Crew trained in proper uperation of gecuring ORU to CHTA und to tirgue mErews

to S0 - 25 ft-1b with power tool and checked wih torque wrench.

Alission Constraind:  None,

F)  In-flight theckouli: Nome for launch, Crew verilies ACME scres insiallation during EVYA.

PRETARED BY: MURRAY EPSTEIN REVISION: : DATE:  3/16/9%
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